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Connecticut River Watershed
•
•
•
•

410 miles
7.2 million acres
2.3 million people
20,000 miles of
tributary streams
• 70 percent of
freshwater input to
Long Island Sound

Conservation
Targets

Critical
Threats

Why is flow so important?
• Flows shape the physical habitat of rivers
and floodplains
• Aquatic species life cycles are keyed to
flow patterns
• Flow facilitates movement of species
• Natural flow patterns favor native species

Current strategies
• Examine spatial extent, distribution,
and scope of hydrologic alteration
• Synthesize relationships between flow
and conservation targets (using
published literature and empirical
relationships)
• Create a basin-wide hydrologic model
to examine alternative scenarios of
water management and ecological
response

Products
• Spatial assessment of risk of flow alteration
for tributaries to the Connecticut River
• Detailed hydrologic analysis of West and
Ashuelot Rivers
• Summary report of links between flow,
physical processes, and ecological targets
for the Connecticut River and tributaries
• Analysis of hourly flow variability
downstream of hydro and flood control dams
• Analysis of floodplain sites – potential sites
and sites that still flood, categorized by land
use

Characterization of hydrologic
alteration
• Calculate indices of potential flow
alteration from dams for tributary
watersheds
• Complete site-specific hydrologic
analyses to determine types and
degree of hydrologic alteration
• Examine the importance of temporal
scale: daily vs. hourly
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Hourly flow variation
• Calculate mean number of days with
“flashy flows” among sites
• Compare among 4 groups:
– Reference
– Flood control
– Run-of-river hydropower
– Peaking hydropower

• Identify sites with flow fluctuations
higher than expected for reference

Predicted Floodplain Forest Setting

Middletown, CT area

Hydrologic alteration in
tributaries
• Flood control dams eliminate
extreme flows (≥2 year recurrence
interval floods, some low flows)
• Some flood control and
hydropower dams increase hourly
fluctuations
• Water withdrawals and
urbanization?

Hydrologic alteration in the
mainstem Connecticut River
• Increased within-day variation in flows
due to hydropower peaking
• Decreased flood frequency and
maximum flows (>5 year recurrence
interval)
• Potential for decreased magnitude,
increased frequency and duration of
low flows (areas with flow diversion)

Hypothesized ecological response
• Reduction in overbank flows
– Vegetation encroachment on
floodplains
– Shift floodplain species composition,
decrease regeneration
– Loss of spawning habitat for fish,
migratory or spawning cues

Hypothesized ecological response
• Increased hourly flow fluctuations
– Erode banks, eliminate stable shallow
water habitats, increase temperature
– Strand fish and aquatic invertebrates
– Reduce fish and mussel assemblage
dependent on stream margin habitat
– Reduce stable beach habitat for
puritan tiger beetle and cobblestone
tiger beetle
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Project Goals
•

•

•

Where it is possible, restore
the timing and magnitude of
high flow events to increase
floodplain inundation and
restore channel processes
Reduce within day flow
variability to improve the
quality and quantify of aquatic
habitat
In rivers with human induced
chronic low flows, seeks ways
to ameliorate the effects of
large water withdrawals and
maintain healthy ecosystems

Expected Outcomes

Creation of a basin-wide hydrologic model
decision support tool that will allow water
managers and other key stakeholders to
evaluate environmental and economic
outcomes based on various management
scenarios.

Acknowledgments
• United States Army Corps of
Engineers
– Hydrologic Engineering Center
– New England District
– Institute for Water Resources

• United States Geological Survey –
Massachusetts/Rhode Island Water
Science Center
• University of Massachusetts

